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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1 f 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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»4O{afltfSfi0aiBS5SffiR«±7 . 0 x 1 0- 4 ( 1 / 



[00 88] ms (c. -«*£lEOT"e?>. SA**S 

4 <7)f*]E P i fc 3 ^K*?3 P r *>IHI(R*!>— ffl 

. ffl. HHCWv^Ttt, ttEifi 1 . Okgf/ 
cm*T"£>£. HISS ti 2 0°C*^ 6 Ot^T^EI^S 
8ET5:S-f, JfiHtttt. 0. 3kgf/cm^^0. 7 
ksf;/cm*IBtW«fflOE*P£**\ 
is, ^s a B /l4^to>S)jE^t-^o^B B ail4^^]ffP i 
r^L. -^iim L 2 3 CCja^ ^ B.Jl'TZch 

1ST. #fira*fc0O^'^-^3OR**S:*K:^^ 

[008 9] ±ESMEKHK:*5v^rtt. ?8A*4^rtE 

B B a ii 4 ^> E i: ^ - t 3 *Prt(:iot ^ 

[0090] SJK^±#^^JLTSb 3 b^4cO^E^Ji 

C»(tSaJKEH ( 2 0T*S> 6 O^C) Ttt. X^— if 
3tt*tcK»*Pr8r*-r*. rS:*^. EfflSiiT^ 

CJ:ot#7Xltl, 2SrrtflB*^ffL±{fT, ESS 
Sixfc«!BS:fiS»^*. [17(b) tc^J: 

[009 1 ] H7 (c ) SAiKSS^Sria? (b) 

■T. H7 ( b ) (cfl^J: 5C»»««^WA«S%»Tt 
^ffl-T^^:. ffiB B BS4^rtE^^L^^--^3c0S^ 
j)?r\±m\rtrh* »«Lfc?SA«4«. 

t , aEa«3B*»fei»as<ifc«*'ct>, [H7 <c > 

5ziS<t0^, ^KJE^ttB (H7 (a) ) lzm& o 

[0092] ms&<r>Bm i ^JtR^Jt LT^tts^^T 

T^aasMkcjtf * x^-*tf>«BtH 1 4 l . 
ta 1 5 \<zftM.m<n&&m 1 5 1 ^^E<h^^<-^ 1 5 0 

R*afc*»KS*S-*\ ^atr^rl>h^^--^l 5 Off 

[0093] HI 5(Ct*$ilTC^ 0 fiP 
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fc* ±iE»B^fc^TiaK«aS:2 0 < C— 6 0 

ESflT^S. fifot, $b b b14^E>^- >f 3<0 
EJfcJ] Prh *qfffi L . flo^*i^W*jlU± > « L 

tffl^l>Ih v ^ — t- try— ^ 2 y yXf Affllt' 

[00 96] ^B^SARSS^lftfPt- Hti. « 

ISSilSIPS (In-plain switched ) ^E— TN 
t-K. S TN (Super Twisted Nematic) ^— h\ 3ft 

Sr^S/-"^-^-*?*— F (NB) 3tl/3t*<S 

y-V'J-^V^f h^-K (NW) CO 

mixiz. *mi&<7)&mx*te . ±)i s o o a/ mm 2 h 

Lfc**. */Ll 0I/mm 2 /!?^^jl2O0Oi/mm2 
®9UZ&}tm*b+ &f$&g.W5m.- mm^iTW'S 

mz&wt'h h« ttz. jB&m&tf 2000 m/m m= 



art**. 

[0097] ^mm^mmxM. x^—**o-wt l < 

AtilSfcfe^t . m&mz&)-lz0 . 3kgf /c 
m^E^TWELT^S**. (Hit*. X^-^^rSc 
Wtt«r4ft«i-n:-*- *ikfcJ:0. 0. lkgf 
/cmiHl. 0kg f /cm^t^- £1?ECJ: 

[0098] SfcCli, X^-if^)5WSajfc»«:E»r £ 

. *$m<mmx"ti; -<^m^>WKmxmm lx^ 

0 9 */L0. lkgf/cm«Hl. 0kg 

f/cm*T**itf. mmz9m*mxh&. zti^ 

[0099] LT . *SU*0»JB-CJi, 

t L < (i^ 'J 7-7n-{ ft^w: J: o T t n«HcX 
[0100] *fc«Wt^WIB"C»i- ±lSH»Srffl^"C 

y 9 SfiCr VXtfi if tX^- VZmfSL L T t> 
WTO*?* &. 

[01013 ifc. *W*^>»IIIT«. #7XlS?:ffl 
\,*tzigr£iZH*^X}£'<fzfiK ^ .y^y/Sfcltr 

^7rXi/y3ySiS:Bnfca-S i TFTM. 
K7>f-' 'J v 'J > T F , S 
(R?S^'J> 'J3>TFTSS, ST--/KCJ:^iSa^ 

[0102] s/vl. ^^—^$-^7 ^ — 7 ^ /U^— iOM^ 

[0103] ( mfceomm 2 > n 9 (i3as<^je®. 2 



( 1 



b b b/14 CftiT . ?£b b b 20 b m^=F^ VV7X21frh 

fcfcrta^Mftsauui 2 2 zffiz.tzisftttasmm& 
izfti&-Thmi ! e . $.tzi£*ffimzir&t&mi' B tf'z*>>i.z 

?g a B a 20> S-^V h 'J 7 X 2 1 t iO&fglt^ii . ofc 

[0104] z?>£o%75ft¥tt&mmiiiWf3£?X' 

t±. TNISe^ff. STNSiRA***? . .3*18* 
SflSAS^SfiiT-i 0 . <K«*ifia«ti^.'b^.*r<'' 1 , 
L**U «AO«BHta s ftv K»fll^>8»iJ: OP. 
ft:^4f £ IBJga* £> ?t . Z <DPH *r Jffifc-r & 3>- . 
*JtMl sO»JB 2 1 f£ I. SS^HWMJffijRft a**^ ± . ^ 

—X'SkHf^^&iiLi^Zbi^X'^tz. tfz&JttWG. 
A^ -< X7V^f ffl^t't<tffl?ftKESI 1 0*C*»^ 3 5°C 
* X'-fe lVW-tm— X' &$? 5rfUj*<Fd2£#o ,1 > **T' # 
fc. =S:*3. »#?-#l*S»EA« 2 2<WS<±. 

IBteK^WB* 4: «A*m*>***m 2r 
; C- «fc 0 iS^^-HiS?gB B Ba 2 2 t>ti&, 

[0105] T&memm 2 x-it^MW&ii^^ yxm 
fczm^tztf. x* v+yymttt'tfi&fcZtitzT? 

trc**>s. Srfc. t?t--< y-?v)9xmn.bLx. r 

-fcXtf'J i- 'J 3>TFT£tg. KiirotA^U > 'J 3 
yTF TSt, ttgG&S: 0 ISAfbS tlfz 

^iJy'jayTFTSS. ^.y-fJt-FTFD 

f<7"7h'J?^M^I*l. 3teSrS^L^v»S3tgP. « 
i la" y - h ft#IS ±- s ? V - ^ (t#8Lh . kL<tiCIft<b 
A>'3cMLTv> TFTJgj£SteS:£ - C;:*TlfrrS.£ 3 

hZb t-<£ 0 . 13> h7^K ^PgpJtE-"5ItfC' . ? 
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[0107] ($m<r>&M3 ) m 1 0 (iXtftOJgJB 3tc 

?s B B B^#^ (a . mt&nmm. 2 x-sm l izmnmiwBi 

mi&m^a^^^SL^LS^itx'ii. 7t<7>vmizmti 
te^tzsbxhh. zntzth. ms&nmm 1 x-iimmfem. 

»«cSJB[ ARS^R^-Ctt . fiftffaflEiEffl-C ^-tt 2r MIS 

mmm 1 cis^TiftBflL^^Tx^— *f izw&zn 

*><93WS<?>®JB 2 J: 0 t35K*S t'Wtt^^A^— 

fcffivvSMEeHfcfcS. i§*^ s S^?SA«22 

=Fb Zttftm^tl ZblZ£ r)/Hft=Ffi-tmWLikm 2 2 
10 1 081 felT. *^Mc7)^3(;<Si.?gB B B*^^ 

[0 109] 010 (a) .010 (b) . 110 
(c) £#63 LT. HTCMftadSMkCcJ: 1 ?. 

[oi io] jfe-r . ii i o ( a ) iznfe ( ^mn&nfcm 
x-ii 2o°o cr>ig><£iz am m^^m^^tm r ^ 

1. 2 Efc (WT. ^^rtlEi:^. ) 

cO^WffTl f> 2 ft^#7Ali 1 , 2 CJ5l);b 

[ 0 1 1 1 ] 12 1 0 (b)l:.01O (a) iO^jS^S 
^Sa B a a^^«-iS?S ( *IM^)gSt1i 8 5'C) C# 
^ $ fL^^a^a^^^.^ r ifs L T ^ -S. . C<75^BT' 

fi. SD»{ciO?ga B BM[*]E^tStnU-Cv^i>. *%1fc<F>ffi 

mzWi*. >t is^^-t 3 coinrj?if?.sc*3 7 . o—io. 

0X10- 5 ( 1/K ) . ffia 9 a#S<0&B$35£lfc{a7 . 0 
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x 1 0-« ( 1 /K ) . h V 9* 2 1 OS8B?5&4% 

fc* ^ B B B«2 2^^ttl>?g B B 8 2 0^^^-7f , J^2 1 

> . JoSftC j: 4ffiMrtEOifM2fflElB 2 0 cDWmzfc 
[01 1 2 ] HI 1 t-z. -S^E^)TT-^?Sb b b^^ 

t *W3g^ajKaE»c # a&tfwi * n 4 

f*lEP i 3^*P r k^BBffi^— WS:* 

■f. «• HEat^^-rtl. *«E**1 ■ Okgf/cm 
^T'fcl). Sfc. ffitlft {i2 0r*^6 0^2"C*>effl<0 
SITr^t, fKNti. 0. 3kgf/cmsi»fe0. 
7 k g f /cm^ST-^ffiHcOE^PS:^. * 

SL 0. lkgf/cm J KO. 9kgf/cm^ff 
AfiiCfcHCt, 1211 1 il^^-T^ttr^f 
ifctfiESftTV**. dr^. HI ltS^T, HSR 
L l(5S B B a/l^Q^^E^i"^^^a s B/ll*]aP i 

#i£H*fc*: 0 tf)*'*— * 3 <r>W3tm * 3 
?>R** P r i: oft£. 

[0113] ±EaflEKHC4JV^T«. SMWrtEi* 

Lu:t^s e an* 

L.TV>4. 

[0114] ajso±#cjtCTL-cfSB a B«rtE#±#-r 

Sk^-1T30R*^PrtilS^-43&5. *H*g<Off2 
StC^(tl>2 0 <, C-6 0-C<7)ft^ B iJgMHT-ii. 
t3li*CK^Pr*»t6 (0Wfe85WSJ 

^ftir^ts, ssmwtc. iio ( b ) t^-ri o 
>-;i»7cj:->-cii3es<i*«*«*ia^. raise 

[0 1 1 5] il 0 (c ) fcffiftfeFS^JrH 1 0 
( b ) tcjj* L h&i&t T'SSRfcrffiT * 

ftirit: ei i o ( b ) iz^x o izmi&imtofcik 

<7>fcftJ)P rlimrti. -t^fr-h. r^L^ a B a Jf 2 
2}i. ^"7ZlI 1 , 2 h X^— f 3 y jWIMiSBI* L£r 
**^EI&r&. zcotzsh. S? E f a Ji2 2(i. JSEfrCCcfcoT 

t. 01 0 ( c ) iz^^tihXotz^ ^izjt^tm 

(H10 (a) ) Lzm&* 

I 0 1 1 6 ] t L i> . V" *2»tt*tfl«r^(f WS 



[01173 sifc. »ft«^^«JE*fl£« (0J;t«: 
0°C) *-C«TS**i:, SlB B B^cOil^Tc^^-ri> 

f)K 111 ^:x^-9-3^R 

H2JP rCc.toT. ?SAJI2 2 0*ATc?&*-=-Stc«/ J t: 

[0118] Oh^Jcfc x^-* 3#WttWfc:ff*8 
S*iT^4R9. SS^)^»CJ:4^^7XSSra 
^P H ^ili^M^^^B B B/i^il^T c <50<££>o# *• 

4. 

[0119] SItMO?gB B s a^^ SrflUft-f 4fe 

S$rl5(t. *iii5>^RIrtMt:TFT*^*^1»ES:« 
^4«^k^4C>^t#l^ix4^ 
[ 0 1 2 0 3 ^^$^>(w. iEttBH^iS^Tti. S*E 
H^0°C^^8 5 e Ci: LtztiK m&M<nftl±k 
30Kjfe*PrfcjM9PttL. -tiife^*#*«Ei:*L 

4t>tf0T(±^rVn 

[01213 isLt. ^mz-o^ximtcmmzft^ 

fxtco&mt LTH«g<0^JBT'*S*l4 J: 

7h'J 7 X*t^ B B BSS^Hi"r 4 NCAP ( Nematic-Cu 

rviiinear-Aligned-Phase) &<Wtz> 0 (1 , JSiKfflSr^ 

*-*-*«A+te*»Tfl:**36« 3 ^7n^g« t l < im 

'J^iiS«ft3^*W4PN (Polymer-Network) JB^rffl 

v >r t> Pimccsmigr ft 4 . 

[0 1 22 3 ±i?M1&cr>&m2 , 3Tisffi^PM 
igftk^B B a«^^«t4^K^$Aa^J: 0?gB B B a^ 

^ETTiga B B^^[*I(Cffi^ 

[ 0 1 2 3 3 . ±.immmm 1 - 3 -eis. -w^> 

m^WSSffflic^ti S: W-f 4 ^ ^— f r JgeE L"CV*4 
X>f ••/ f >7'f f ^>'^W?^7 7 f ^7 h 



(12) 32 001-13506 ( P 2 0 0 1 - 1 3 55 



*5l*lKS^arD^^,tr "j y >j 3 F TS«, &a 
JBt *W H T F D CftSt £ ft & Z^flT 7 -r -f 7" V 
[0124]**:. ±JEIB»<?>}KB1— 

[0125] 

2>c *a«r^*ffiT , t-b^ff^7^4rv%. «5*ift 

ttfflaJKigfflCfc v ffia^?SS^aT^-ir;HlA ^ 
1 4 w t WSr v v m&aiZL<?m\ <TKimtKBMIk 

mxkmttm&rrhzt&TZz. mz. r^f^v 

[0126] ^c. K#^t®ifcH^*^£«ff-r 
4:14: SWAT-*. ^^M«^-ttr^l±$^ 

[Hi ] mmcommi izm^fet^m^^commmTh 
[iU2 3 mmcomm 1 tcfs&ffija«**^K5txsia 

[03 3 JBKOJHB 1 icf^l>fl5 a a a^^^ffl$fL4 



[04 3 *^-1h*«J^fc5rf HT*4 • 

[05 3 ^^-1f^aE»*«:»HB-f4fe^aT*6. 

[063 SJStf)B!81 £ffi6«Ji«^^£Sa*»<b- 

2 0° C^^^*SLfcfc#^iB&KHHrS3t^ 
0T*£>4. 

[07 3 ^JfisO^JS 1 CCffi4«fi«**^ SrSa*»^> 4 
COST'S 4 „ 

[083 mmco&mi trffisaAjKyR^cz^^r, - 

.^^^TT^S B B B ^^ 
&t/BaSfl€»«^{S B B BJirtff P i i*^— 

[09 3 jl»^S2(C^4^B B B a^^^Bf®0T^ 
4, 

[01 03 ^SS^®3tCfc(t4?S B B 3 aiF^Cfe^ 

T . *#aJ8affl*TO^^-^3Mfc*W«:^H^ 
£>4„ 

[0113 m^mmsiz^f^m^m^m^z^ 
r#aa^a?n4^^ B s B itrtffp i t7A-t 

[012 3 ^*^J^ B B H ^iK#^^^(t4i£a^?Sm^ 
[013 3 ^3^^^*liS^B B Ba^^c^^l> 

[0143 SSttSOJBJR 1 fclSWSJtlBfflkOfRARSyif^ 

Sr^a*^4 0* cv&i&commi'zm&Lfctztoim 
[0153 ussojg® i ^-thitm^icom^m^m^ 

[ffWUffl] 

1 . 2 : 

3 : J*/^— - «f 

4 : $ 

5 . 6 



aai 



7 : > — /USB 

2 2 : Ktt^Hlififfi ft* 



[01 3 



[04 3 




±2 



J>/V tWVI- 




9 4 3 
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[02 3 



(a) 



(b) 



(c) 



1« r f 



.5 





Cd) 



q P □ n □ □ PB^ 11 

i i § • i i • < * i»i _ _ 
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[H7] [EI83 




2 



[H9 3 



[010] 
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[0113 C0123 
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(72) ±« B 

^dKWPWll^fflK1006»* *CT« 



F ?-^U(##> 2H089 LA09 LA10 LA16 MA04X 

MA05X NA14 NA25 PA06 
QA04 QA14 QA16 RA05 RA10 
RA13 UA05 



